The effects of tumour blood flow and oxygenation modifiers on subcutaneous tumours as determined by NIRS.
Modulation of tumour oxygenation may be used to increase or decrease tumour hypoxia in order to improve the effect of radiotherapy or bioreductive drugs, respectively. Magnetic resonance imaging (MRI) and near infrared spectroscopy (NIRS) are techniques sensitive to blood deoxyhemoglobin concentration (Hb) that can be used to investigate tumour hypoxia indirectly via blood oxygenation levels. In this study we have used NIRS to determine absolute Hb and changes in deoxyhemoglobin and oxyhemoglobin (HbO) in subcutaneous rodent tumours for challenges that alter blood flow and oxygenation, with the aim to better interpret our MRI data. Both carbogen [95% O2 + 5% CO2] and 100% O2 breathing produced a similar and significant reduction in Hb and increase in HbO, but a negligible change in HbT (= Hb + HbO). In contrast, N2 breathing to terminal anoxia and intravenous hydralazine produced a negligible increase in Hb, but large reductions in HbO and HbT. HbT is proportional to blood volume, so our data suggests large blood volume decreases occur with challenges likely to cause reduced arterial blood pressure. Hence MRI techniques that measure the R2* relaxation rate, which varies linearly with total Hb, will underestimate the effects of hypotensive agents at increasing tumour hypoxia.